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erence.	 This	 workshop	 focused	 on	 the	 formulation	 of	 evidence-	based	 consensus	
statements	and	clinical	recommendations.
Methods: Four	systematic	reviews	covering	the	areas	of	alveolar	ridge	preservation/
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1  | INTRODUC TION
The	 WHO	 oral	 health	 databank	 has	 shown	 important	 progress	












Noteworthy,	 the	 decision	 to	 extract	 a	 tooth	 is	 intricately	 con-
nected	with	 thought	processes	 related	 to	 its	 replacement,	 the	 as-
sessment	of	the	evidence	pertaining	to	available	treatment	choices	






















Conclusions: A	substantial	and	expanding	evidence	base	 is	available	 to	assist	clini-
cians	with	 clinical	 decision-	making	 related	 to	 the	 transition	 from	a	 tooth	 requiring	
extraction	 to	 its	 replacement	with	 a	 dental	 implant.	More	 high-	quality	 research	 is	
needed	for	the	development	of	evidence-	based	clinical	guidelines.




Scientific rationale for the study:	Clinical	decisions	on	how	
to	best	transition	from	a	tooth	requiring	extraction	to	 its	
implant	 replacement	 require	 the	 consideration	 of	 a	wide	
range	of	evidence.
Principal findings:	 The	 discussions	 of	 this	workshop	were	
informed	 by	 four	 specifically	 commissioned	 systematic	
reviews.	The	evidence	was	graded,	 and	consensus	 state-
ments	were	 formulated	 along	with	 clinical	 recommenda-
tions.	A	substantial	body	of	evidence	is	available	to	guide	
clinicians	in	making	evidence-	based	decisions.
Practical implications:	 In	 their	 decision-	making	 process,	
clinicians	should	pay	particular	attention	 to	 the	presence	
of	 infection,	 inability	 to	 achieve	 primary	 stability	 of	 the	
implant	in	the	restoratively	driven	position,	presence	of	a	
damaged	 alveolus,	 periodontal	 phenotype,	 aesthetic	 de-
mands	and	systemic	conditions.





followed	by	 implant	placement	 in	a	healed	 ridge.	This	approach	
has	been	termed	type	4	implant	placement.




























placement	modalities	 has	 been	 empirically	 based	 on	 the	 assumption	
that	 the	presence/absence	of	an	 intact	 residual	 ridge	or	socket	walls	
is	 an	 indication	 for	 specific	 approaches.	 Evidence	 from	 comparative	
studies	has,	so	far,	played	relatively	little	role	in	clinical	decision-	making	
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clinical	 recommendations	 relevant	 to	 these	 therapeutic	 alternatives.	
Table	1	 illustrates	 the	modified	GRADE	criteria	used	 to	describe	 the	
level	of	available	evidence	and	the	strength	of	the	statements/clinical	
recommendations	(Guyatt	et	al.,	2011;	Tonetti	&	Jepsen,	2014).
2  | EFFEC T OF ALVEOL AR RIDGE 
PRESERVATION INTERVENTIONS 
FOLLOWING TOOTH E X TR AC TION: A 







The	aim	of	 this	 systematic	 review	was	 to	critically	 analyse	 the	
available	evidence	on	 the	effect	of	different	modalities	of	ARP	as	


















2.2 | External validity of the findings
The	 statements	 on	ARP-	SG	 in	 this	 consensus	 report	 are	 primarily	
applicable	to	adults	who	require	a	single	extraction	in	tooth-	bound	
sites	 that	exhibit	 substantial	 socket	wall	 integrity	after	extraction,	
regardless	 of	 smoking	 status.	 Reasons	 for	 extraction	may	 include	
catastrophic	 tooth	 fractures,	extensive	caries	and	endodontic	 fail-




2.3.1 | What is the effect of alveolar ridge 
preservation via socket grafting on ridge dimensions?











2.3.2 | How do different alveolar ridge preservation 
modalities compare in terms of their effect on ridge 
dimensions?
In	spite	of	the	presence	of	multiple	studies	comparing	a	variety	of	







(Evidence	 Level	 2:	 systematic	 review	 without	 network	 meta-	
analysis,	22	RCTs	and	730	subjects)—(Strength	of	statement:	moderate).



























2.3.4 | What is the effect of alveolar ridge 
preservation—Socket Grafting on the feasibility of 
implant placement without a second augmentation?
The	feasibility	of	implant	placement	without	simultaneous	ancillary	
grafting	is	higher	in	sites	that	have	received	ARP-	SG,	but	additional	




2.3.5 | What is the performance of implants 
inserted at sites with alveolar ridge preservation?






























2.4.3 | How much healing time following 
ARP therapy is recommended prior to implant 
placement?
A	minimum	healing	time	that	allows	for	sufficient	bone	formation,	




2.5 | Recommendations for future research
There	 is	 a	 need	 to	 conduct	well-	designed	 RCTs	 involving	multiple	
arms	that	would	allow	for	direct	comparisons	of	different	ARP	mo-
dalities	 of	 therapy,	 including	 socket	 grafting	 and	 sealing	materials,	
in	different	clinical	scenarios	(e.g.	single-	vs	multi-	rooted	sites;	dam-
aged	vs	 intact	 sockets).	 Relevant	 endpoints	 of	 interest	 that	 go	be-
yond	conventional	linear	clinical	and	radiographic	assessments,	such	
as	 bone	 and	 soft	 tissue	 volumetric	 dimensional	 changes,	 implant-	
related	 outcomes	 and	 PROMs,	 should	 be	 considered.	Additionally,	
these	 studies	 should	 incorporate	 properly	 described,	 reproducible	





presence	 of	 concomitant	 pathology,	 soft	 tissue	 thickness,	 kerati-
nized	mucosa	width,	 smoking,	 history	 of	 periodontitis	 and	uncon-
trolled	 systemic	 conditions	 that	may	play	 a	 role	 in	 intra-	oral	 bone	
and	soft	tissue	healing).
3 | THE EFFECTIVENESS OF IMMEDIATE 
IMPLANT PLACEMENT FOR SINGLE TOOTH 
REPLACEMENT COMPARED TO DELAYED IMPLANT 
PLACEMENT: A SYSTEMATIC REVIEW AND META- 
ANALYSIS
3.1 | Preamble
























areas.	 The	majority	 of	 the	 studies	 inclusion	 and	 exclusion	 criteria	
limited	cases	to	sites	without	acute	infection	and	with	possibility	to	
achieve	primary	 stability	of	 the	 immediately	placed	 implant	 in	 the	
correct,	prosthetically	driven,	position.
3.3 | Consensus statements
3.3.1 | What clinical conditions have been included 
in studies comparing immediate and delayed implant 
placement?
Studies	 comparing	 immediate	 and	 delayed	 implant	 placement	
have	used	different	inclusion	and	exclusion	criteria,	and	these	are	
important	 for	 understanding	 heterogeneity	 of	 results.	 A	 critical	
component	 is	whether	 the	buccal	bone	plate	was	essentially	 in-
tact	or	 not.	Diverging	 results	were	observed	 in	one	multicenter	
RCT	that	included	extraction	sockets	with	up	to	50%	loss	of	the	
buccal	bone	plate	and	the	other	RCT	that	included	essentially	in-
tact	 sockets.	 These	 observations	may	 indicate	 that	 the	 level	 of	





3.3.2 | How do immediate and delayed implant 
placement compare in terms of implant loss?









3.3.3 | How do immediate and delayed implant 
placement compare in terms of marginal bone loss?











3.3.4 | How do immediate and delayed implant 







3.3.5 | How do immediate and delayed implant 
placement compare in terms of pink aesthetic  
score?
One	multicenter	RCT	showed	a	trend	towards	lower	pink	aesthetic	
scores	 for	 immediate	 implant	 placement	 in	 cases	 with	 non-	intact	
buccal bone wall.
(Evidence	 Level	 2:	 One	 multicenter	 RCT	 and	 124	 patients)—
(Strength	of	the	statement:	low	due	to	single	multicenter	RCT).
3.4 | Clinical recommendations
3.4.1 | Can immediate implant placement be 
recommended for single tooth replacement?
Clinicians	considering	 immediate	 implant	placement	should	be	aware	
that	it	carries	an	additional	risk	of	early	implant	loss	(4%	excess	implant	
loss).	 Furthermore,	 at	 sites	 with	 non-	intact	 alveolar	 sockets,	 inferior	
clinical,	 radiographic	 and	 patient-	reported	 outcomes	 have	 been	 ob-
served.	No	high-	level	comparative	data	are	available	for	intact	sockets.




loss of one or more walls).
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•	 Extraction	sites	in	which	achievement	of	primary	stability	requires	
positioning	of	the	implant	in	a	prosthetically	incorrect	position.
•	 Extraction	 sites	 in	 which	 achievement	 of	 primary	 stability	 re-
quires	selecting	an	improper	implant	diameter.
3.4.3 | Should grafting be considered an integral 
component of immediate implant placement?
Grafting	at	immediate	implant	placement	is	an	integral	component	of	
the	procedure	in	the	majority	of	cases.
3.4.4 | Which are the clinical indications of 
immediate implant placement?
Immediate	 implant	 placement	may	 bring	 tangible	 patient	 benefits	
related	to	shorter	treatment	time	and	cost-	efficiency.	At	this	stage,	
indications	should	be	limited	to	sites	and	patients	that	are	perceived	
to	be	at	 low	 risk:	non-	aesthetic	areas,	 intact	alveoli,	 thick	and	 flat	
periodontal	phenotype.
3.5 | Recommendations for future research
There	is	a	need	for	additional	high-	quality	RCTs	comparing	immediate	
implant	placement	to	delayed	implant	placement	with	CBCT	analyses	






4  | EFFEC TIVENESS AND PERFORMANCE 
OF E ARLY IMPL ANT PL ACEMENT FOR 
SINGLE TOOTH SITES OF ANTERIOR 
ARE A S: A SYSTEMATIC RE VIE W
4.1 | Preamble
Early	 implant	 placement	 has	 been	 advocated	 to	 address	 several	
shortcomings	 of	 conventional	 and	 immediate	 timing	 of	 insertion.	
These	include	(a)	minimizing	the	potential	negative	effects	of	wound	
contamination	 from	 residual	 infection	 due	 to	 the	 cause	 of	 tooth	
loss;	 (b)	 limiting	 the	potential	 negative	effects	 resulting	 from	hard	
and	 soft	 tissue	 healing	 after	 tooth	 extraction;	 and	 (c)	 decreasing	



















4.3.1 | How do early and delayed implant placement 




(Evidence	 Level	 4:	 One	 RCT	 at	 high	 risk	 of	 bias	 and	 probably	
invalid,	one	CCT	and	four	retrospective	or	prospective	case	series,	
140	 subjects	with	 140	 implants)—(Strength	 of	 the	 statement:	 low	
due	to	small	sample,	heterogeneity	and	risk	of	bias).
4.3.2 | How do immediate and early implant 






4.3.3 | What clinical conditions have been included 
in studies reporting on the performance of early 
implant placement?
Causes	 of	 tooth	 extraction/loss	were	 generally	 not	 reported,	 and	
neither	were	the	conditions	of	the	residual	bony	walls	of	the	alveo-
lus.	The	assumption	that	the	main	indication	for	early	implant	place-




4.3.4 | What is the performance of early 
implant placement in terms of peri- implant health 
parameters and aesthetics?
Few	case	series	reporting	on	a	limited	number	of	patients	have	de-
scribed	 good	 and	 stable	 outcomes	with	 type	 2	 and	 type	 3	 place-
ments.	 Their	 strength	 is	 the	 long-	term	 follow-	up.	 It	 is,	 however,	







4.4.1 | Is there evidence to recommend type 2 or 









4.5 | Recommendations for future research







nificant	 confounders	 such	 as	 causes	 of	 tooth	 extraction/loss,	 the	
conditions	 of	 the	 alveolus,	 concomitant	 bone	 regenerative	 proce-
dures	and	type	of	restorations.
5  | EFFIC ACY OF L ATER AL BONE 
AUGMENTATION PERFORMED 
SIMULTANEOUSLY WITH DENTAL IMPL ANT 






implant	 placement.	 Guided	 bone	 regeneration	 applying	 various	

















•	 Clinical,	 radiographic	 and	 volumetric	 outcomes	 of	 follow-up	
studies.
The	 systematic	 review	 includes	 28	 publications	 designed	 as	 RCTs	
(n	=	16),	CCTs	(n	=	4)	or	follow-	up	studies	with	an	RCT	design	(n = 7) 
or	a	CCT	design	(n	=	1).	The	20	short-	term	studies	reported	on	819	









Meta-	analyses	 were	 performed	 for	 the	 primary	 outcome	 (de-
fect	 height	 resolution)	 and	 whenever	 possible	 for	 secondary	 
outcomes.
5.2 | External validity of the findings
The	 high	 number	 of	 included	 and,	 in	 general,	 well-	designed	 RCTs	
with	a	large	number	of	treated	patients	supports	the	use	of	guided	
bone	 regenerative	procedures	 to	 reconstruct	bone	at	dehiscence-	
type	 defects	 following	 implant	 placement.	 Generalizability	 is	 to	
some	extent	 limited	by	a	 large	heterogeneity	 in	terms	of	materials	
used	and	the	fact	that	no	superiority	of	any	material	(combination)	
could	be	shown.	Clinicians	should	therefore	be	careful	when	choos-
ing	 a	 specific	 bone	 substitute	 and	 barrier	membrane	 combination	
and	check	for	documentation.	It	is	also	important	to	underline	that	
this	 procedure	 has	 been	 generally	 documented	 for	 buccal	 dehis-
cences	up	to	8	mm	in	height.
5.3 | Consensus statements
5.3.1 | What is the percentage of defect height 
resolution after bone augmentation procedures to 




publications	 [16	RCT's	 and	 four	CCTs],	 of	which	nine	had	high,	 five	
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low	and	six	unclear	risk	of	bias	reporting	on	819	subjects	with	1,070	
implants)—(Strength	of	statement:	moderate	due	to	risk	of	bias).
5.3.2 | Is there a benefit to perform a bone 
augmentation procedure to cover exposed implant 
threads following implant placement?





5.3.3 | What is the most effective intervention to 
obtain defect resolution?






5.3.4 | Is there a benefit of covering a biomaterial 




(Evidence	 Level	 1:	 systematic	 review	with	 a	meta-	analysis,	 in-
cluding	 two	RCTs,	 48	 subjects	 and	 52	 implants)—(Strength	 of	 the	
statement:	moderate	due	to	unclear	risk	of	bias).
5.3.5 | Is there a benefit supporting a barrier 
membrane with a biomaterial?
Defect	height	reduction	was	significantly	more	favourable	when	a	bio-
material	supported	a	membrane	compared	to	a	membrane	alone.
(Evidence	 Level	 4:	 One	 CCT,	 19	 subjects	 and	 30	 implants)—
(Strength	 of	 the	 statement:	 low	 (single	 CCT	 at	 high	 risk	 of	 
bias)).
5.3.6 | How frequently bone augmentation 
procedures yield to a 100% defect resolution and 
what is the necessity to re- augment?
The	percentage	of	sites	with	a	100%	defect	resolution	was	reported	
in	one	CCT	only	and	amounted	to	76.7%.








5.3.7 | What is the most common complication?






between	 different	 biomaterials	 and	 barrier	membranes	 as	well	 as	
their	respective	combinations.
(Evidence	 Level	 2:	 systematic	 review	 without	 meta-	analysis	




5.3.8 | What are the mid- and long- term 
outcomes of implants following bone augmentation at 





cal	 complications	 was	 0%–75%	 and	 the	 rate	 of	 peri-	implantitis	
12.8%.
(Evidence	 Level	 2:	 systematic	 review	 without	 meta-	analyses,	
including	 seven	RCTs,	 one	CCT,	 142	 subjects	 and	 298	 implants)—
(Strength	of	the	statement:	moderate	since	one	study	was	consid-
ered	 as	 low	 and	 four	 as	 unclear	 risk	 of	 bias.	 The	 remaining	 three	
studies	were	considered	to	have	a	high	risk	of	bias.)
5.4 | Clinical recommendations
5.4.1 | Is there a need to perform a bone 
augmentation procedure to cover exposed implant 
threads following implant placement?
The	 clinician	 should	 consider	 the	 use	 of	 a	 bone	 augmentation	
procedure	 to	 cover	 exposed	 implant	 threads	 after	 implant	 place-
ment.	 Such	 a	 procedure	 renders	 a	 favourable	 defect	 height	 
resolution.
5.4.2 | When should a clinician apply a bone 
augmentation procedure to cover exposed implant 
threads following implant placement?
The	 clinician	 should	 consider	 a	 bone	 augmentation	 procedure	 to	
cover	exposed	implant	threads	at	different	peri-	implant	defect	con-
figurations	(documented	up	to	a	defect	height	of	8	mm).





5.4.3 | Which intervention is recommended to treat 
peri- implant bone defects?
All	 barrier	 membranes	 and	 bone	 substitute	 material	 combinations	
tested	obtained	varying	 degrees	 of	 defect	 resolution	 (refer	 to	 SR).	
The	 clinician	 should	 combine	 a	 barrier	membrane	with	 a	 biomate-
rial.	Only	few	membranes	and	biomaterials	are	well	documented,	and	
clinicians	 should	 be	 aware	 of	 the	 documentation	 before	making	 a	
choice.
5.4.4 | What complications should clinicians be 











•	 Evaluating	 the	 threshold	 and	 the	 influence	 of	 defect	 dimen-
sions	 and	 configurations	 on	 clinical,	 biological	 and	 radiographic	
outcomes
•	 Reporting	on	the	success	of	the	treatment	(100%	defect	resolu-










tation	procedures,	 it	 is	 recommended	to	report	on	specific	 inclusion	
criteria	(e.g.	ridge	dimensions	and	configuration	prior	to	implant	place-
ment;	three-	dimensional	defect	configuration	after	implant	placement;	
and	 extent	 of	 bone	 augmentation),	 surgical	 protocols	 (e.g.	 bone-	 or	
prosthetically	 driven	 implant	 placement),	 early	 (e.g.	 wound	 dehis-
cences	and	barrier	membrane	exposures)	and	late	(e.g.	mucositis	and	
peri-	implantitis)	complications.
6  | OVER ALL CONSENSUS AND 
RECOMMENDATIONS
6.1 | Clinical recommendations
6.1.1 | What is the best approach for transitioning 
from a failing tooth to a successful implant- supported 
tooth replacement prosthesis?
Based	on	strong	pre-	clinical	evidence	(Haugen,	Lyngstadaas,	Rossi,	
&	 Perale,	 2019;	 Donos,	 Dereka,	 &	 Calciolari,	 2019;	 Omar,	 Elgali,	
Dahlin,	 &	 Thomsen,	 2019),	 five	 different	 approaches	 that	 have	
been	 documented	 to	 a	 different	 degree	 in	 clinical	 studies	 are	 il-
lustrated	in	Figure	1.	The	evidence	pertains	mostly	to	single	tooth	
replacement,	 and	 thus,	 extrapolation	 to	 other	 scenarios	may	 not	
apply.	Paucity	of	valid	comparative	studies	does	not	allow	for	the	















•	 The	presence	of	an	acute	 local	 infection	may	 render	unpredict-
able	 outcomes	 following	 immediate	 implant	 placement	 or	 alve-
olar	 ridge	 preservation/ridge	 augmentation	 (ARP/RA).	 In	 such	




position	 speaks	 against	 the	 indication	 of	 implant	 placement.	 In	
such	 situations,	ARP/RA	and	delayed	or	 late	 implant	placement	
with	simultaneous	or	staged	alveolar	ridge	augmentation	(implant	
site	development)	should	be	considered.
•	 A	 damaged	 alveolus,	 particularly	 in	 the	 presence	 of	 large	 buc-
cal	dehiscence	or	coronal	 fenestration,	 should	be	 recognized	as	
a	 clinical	 scenario	 in	which	 the	 indication	of	 immediate	 implant	
placement	may	be	associated	with	a	higher	risk	of	achieving	un-





notype	 represents	 a	 favourable	 scenario	 to	 indicate	 immediate	








role	 of	 soft	 tissue	 augmentation	 in	 such	 cases	was	 beyond	 the	
scope	of	this	specific	consensus.
•	 In	subjects	presenting	uncontrolled	local	and/or	systemic	condi-
tions	 that	may	alter	 the	healing	dynamics	of	extraction	 sockets	
(e.g.	smoking,	diabetes	mellitus	and	severe	autoimmune	diseases),	


















the	 research	 community	 should	 focus	 on	 definition	 of	 a	 standard	




Given	 the	 perception	 that	 different	 procedures	 have	 dissimilar	
indications	based	on	specific	clinical	situations,	definition	of	a	single	









In	general,	 the	evidence	base	 in	 this	 field	primarily	emanates	
from	 single	 tooth	 replacement	 scenarios,	 and	 this	 has	 a	 pro-
found	 impact	 on	 the	 applicability	 of	 the	 available	 data	 to	multi-
ple	extractions	and/or	transitioning	from	a	natural	dentition	to	an	




The	 population	 requiring	 tooth	 replacement	 is	 ageing	 and	
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